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(57)Abstract: 

PROBLEM TO BE SOLVED: To restrain air flow from 
separating from a negative pressure surface by forming a 
concave or convex at a downstream side surface in a 
rotating direction in a vane. 

SOLUTION: Vanes 13 are formed so as to curve in a 
radial direction of a fan body, and concave and convex 
curved surfaces respectively serve as a suction surface | 
21 and a positive pressure surface 23. The suction 
surface 21 is a surface at an downstream side in a 
rotating direction of a fan body as indicated by arrow A, 
and the positive pressure surface 23 is a surface at an 
upstream side in the rotating direction. A projection 25 
of semi-circular surface in section is provided on the 
suction surface 21 of the vane 13. Though wind flow is 
generated between the adjacent vanes 13,13 due to 
rotation of the fan body, a wind T flows along the 
positive pressure surface 23 in the positive pressure 
surface 23 receiving a wind pressure. On the other hand, 
in the suction surface 21 of each of the vanes 13, the 
wind tends to separate from the suction surface 21 as indicated by arrow P. However, the 
projection 25 generates a plurality of vortexes (n), and disturbance occurs. Accordingly, the 
wind is sucked to the suction surface 21 side as shown in arrow S when the disturbance occurs, 
the wind S is restrained from separating. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The centrifugal fan characterized by forming the convex or the depression in the field 
of the downstream in the hand of cut at said wing in the centrifugal fan which is equipped with a 
fan body equipped with the wing of a large number arranged in the shape of a periphery, and the 
driving means which carries out revolution actuation of the fan body, and blows off air from the 
path inboard of a fan body towards the direction of the outside of a path by revolution of a fan 
body. 

[Claim 2] Said convex or depression is a centrifugal fan according to claim 1 characterized by 
carrying out two or more formation along with the method of outside from the method of the 
inside in the path of a fan body. 

[Claim 3] Said convex or depression is a centrifugal fan according to claim 1 or 2 which is dented 
and is characterized by two or more protruding lines formed along the direction of an axis of a 
centrifugal fan, or being **. 

[Claim 4] Said convex or depression is a centrifugal fan according to claim 1 or 2 characterized 
by being scattered. 

[Claim 5] A centrifugal fan given in any 1 term of claims 1-4 characterized by the dimensions of 
the thickness direction of a wing differing in said ******** or depression. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to centrifugal fans, such as a blower, a turbo fan, 

and a cross-flow fan. 

[0002] 

[Description of the Prior Art] As this kind of a conventional centrifugal fan, while preparing the 
aerofoil from which die length differs between the aerofoils (wing) of a centrifugal fan, whenever 
[ between aerofoils / exit angle ] is set as a predetermined include angle, and the technique of 
reducing a fan's noise is indicated by JP,1 1-93893,A. Moreover, the technique which raises air 
blasting effectiveness is indicated by JP,1 1-37096,A by setting the expansion ratio near the 
delivery as a predetermined rate in scrolling of a blower. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with the conventional technique mentioned 
above, while reduction of the fan noise is not enough, a configuration becomes complicated and 
the technical problem that it is hard to manufacture occurs. 

[0004] The demand of the noise reduction in a fan is high especially in recent years. 
[0005] On the other hand, by the fan, although air flows between ****** wings, it is thought that 
it becomes negative pressure by the flow of air, and airstream exfoliates from an aerofoil suction 
surface (it only considers as a "suction surface" hereafter), fluctuation arises with the air flow 
which flows between wings, and the wing side of the downstream in a hand of cut makes the 
noise. On the other hand, although spacing between wings can be narrowed or it is possible to 
make the angle of attack and entry angle of a wing into optimal value which meets the flow field 
of air, it is difficult to find out this optimum value. 

[0006] Then, while the object of this invention can reduce the noise, it is a simple configuration 

and offering an easy centrifugal fan has manufacture. 

[0007] 

[Means for Solving the Problem] In order to attain said object, invention according to claim 1 is 
equipped with a fan body equipped with the wing of a large number arranged in the shape of a 
periphery, and the driving means which carries out revolution actuation of the fan body, and is 
characterized by to form the convex or the depression in the field of the downstream in the 
hand of cut at said wing in the centrifugal fan which blows off air from the path inboard of a fan 
body towards the direction of the outside of a path by revolution of a fan body. 
[0008] By this invention according to claim 1 , if revolution actuation of the fan body is carried 
out by the driving means, by the fan body, air will flow in the direction of the outside of a path 
from path inboard, and air will be blown off towards the periphery of a fan body. In the flow of 
such air, although air flows between ****** wings, the wing side of the upstream in a hand of cut 
is an aerofoil pressure surface (it only considers as a "pressure surface" hereafter), and the 
wing side of the downstream in a hand of cut becomes negative pressure by the flow of air in 
response to the dynamic pressure of air. In such a suction surface, although airstream tends to 
exfoliate from a suction surface, it controls that give disturbance to air flow and air flow 
exfoliates from a suction surface according to the convex or depression formed in the suction 
surface. By controlling exfoliation of such air flow, flow fluctuation of an exfoliation bubble and air 
is reduced, effective passage is secured between wings, the rate of flow in the outlet of the air in 
a wing is equalized, and the noise can be reduced. Moreover, since exfoliation of the airstream in 
a suction surface is controlled, while a fan efficiency improves, pressure loss decreases and 
driving torque can be reduced further. Moreover, since a convex or a depression is only formed 
in the suction surface of a wing, a configuration is simple and manufacture is easy. 
[0009] It is characterized by carrying out two or more formation of the invention according to 
claim 2 along with the method of outside in invention according to claim 1 from the method of 
inside [ in / in said convex or depression / the path of a fan body ]. 
[0010] In this invention according to claim 2, while doing so the operation effectiveness 
according to claim 1 , by forming two or more convexes or depressions in the air flow direction 
between wings, exfoliation of air flow can be controlled still more effectively, the noise can 
decrease, and improvement in a fan efficiency, reduction of pressure loss, and reduction of 
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driving torque can be aimed at more to validity. 

[001 1] In invention according to claim 1 or 2, it dents and invention according to claim 3 is 
characterized by two or more protruding lines in which said convex or depression was formed 
along the direction of an axis of a centrifugal fan, or being **. 

[0012] In this invention according to claim 3, while doing so the operation effectiveness 
according to claim 1 or 2, a protruding line or by denting and considering as **, a convex or a 
depression can be easily formed at the time of manufacture of a fan, and it can manufacture 
easily. 

[0013] Invention according to claim 4 is characterized by having scattered said convexes or 
depressions in invention according to claim 1 or 2. 

[0014] In this invention according to claim 4, while doing so the operation effectiveness 
according to claim 1 or 2, exfoliation of airstream is prevented still more effectively by arranging 
much irregularity in the shape of dispersion. 

[0015] Invention according to claim 5 is characterized by the dimensions of the thickness 
direction of a wing differing in said ******** or depression in invention according to claim 1 to 4. 

[0016] In this invention according to claim 5, while doing so the operation effectiveness 
according to claim 1 to 4, formation of disturbance is made active in a suction surface, and 
exfoliation of airstream is prevented still more effectively. 
[0017] 

[Embodiment of the Invention] Below, with reference to an accompanying drawing, the gestalt of 
operation of this invention is explained at a detail. First, the gestalt of the 1st operation of this 
invention is explained with reference to drawing 1 thru/or drawing 4 R> 4. The blower (centrifugal 
fan) 1 concerning the gestalt of operation of this invention is carried in the air conditioner for 
cars. 

[0018] As shown in drawing 3 and drawing 4 , the blower 1 is equipped with the fan body 3 and 
the scrolling 5 which contains this fan body 3, and the fan body 3 rotates it by actuation of a 
motor (driving means) 7. 

[0019] The bell mouth 15 is formed in the side attachment wall of scrolling 5, and the air inhaled 
from the bell mouth 15 is breathed out from the delivery 17 of scrolling 5 by scrolling 5. The fan 
body 3 is a cylindrical shape-like, and is equipped with two or more wings 13 set up at the boss 
section 9 which fixes to the revolving shaft of a motor 7, the cone section 1 1 which extends 
from the boss section 9 to a way outside a path, and the periphery edge of the cone section 1 1 . 
The rib 8 of the shape of a ring holding two or more wings 1 3 is formed in the edge of the wing 
13 by the side of a bell mouth 15. 

[0020] As shown in drawing 1 and drawing 2 , the wing 1 3 is curved and formed in the direction 
of a path of the fan body 3, makes a convex bow side a suction surface 21, and makes the 
depression-like bow side the pressure surface 23. A suction surface 21 is a field of the 
downstream in the hand of cut of the fan body 3 shown in drawing 2 by the arrow head A, and a 
pressure surface 23 is a field of the upstream in a hand of cut. 

[0021] It is prepared in the suction surface 21 of a wing 13 in the shape of a straight line 
towards upper bed 13b to which a cross section is located in the bell house 15 side from soffit 
(hub face 1 2 side) 1 3a to which the protruding line 25 of a semicircle configuration is formed, and 
this protruding line 25 (a slash shows to drawing 1 ) is located in the bottom in drawing 1 . Thus, 
since a protruding line 25 is only formed, a configuration is simple, and since it can really 
fabricate simultaneously with metal mold when forming the fan body 3 moreover, manufacture is 
easy. 

[0022] Moreover, the protruding line 25 is formed in the direction of a path from first transition 
13c in the flow direction of a wind by abbreviation regular intervals from the first transition 13c 
side to near an abbreviation center in the cross direction which results in 13d side of trailing 
edges. Furthermore, disturbance is made easy to form the protruding line 25 so that the include 
angle R with the main vectors V in case the wind which flows to the method of the outside of 
the direction of a path passes to accomplish may serve as an abbreviation right angle from the 
center of abbreviation of the fan body 3, and for a protruding line 25 to become resistance of a 



JP-A-2001 -32794 



Page 5 



wind and to form. 

[0023] Next, the operation in the gestalt of this operation is explained. If the fan body 3 rotates 
in the direction of arrow-head A by actuation of a motor 7 as shown in drawing 2 , the fan body 
3 blows off a wind from the method of the inside of the direction of a path towards the method 
of outside, will be guided at scrolling 5 and will blow off a wind from the exit cone 17 of scrolling 
5. 

[0024] By revolution of the fan body 3, although the flow of a wind arises between the ****** 
wing 13 and 13, as shown in drawing 2 , Wind T flows along a pressure surface 23 in the pressure 
surface 23 which receives the pressure of a wind, a wind seems to separate from a suction 
surface 21 on the other hand, in the suction surface 21 of a wing 13, as an arrow head P shows 

— ** — although carried out, by the protruding line 25, many eddies n are produced and 
disturbance is caused. Thus, if disturbance arises, as an arrow head S shows a wind, it is that 
which can be drawn near to a suction-surface 21 side (it flows along with positive pressure), and 
exfoliation of Wind S will be controlled and the noise will be reduced. 

[0025] Moreover, since exfoliation of the wind of a wing 13 and the suction surface 21 between 
13 is controlled Since fluctuation of the flow of the wind between [ 13 and 13 ] wings can be 
reduced, the effective passage between a wing 1 3 and 1 3 is secured and a wing 1 3 and the rate 
of flow in the outlet side between 1 3 (back end edge) are equalized While a fan efficiency 
improves, the pressure loss in a fan can be reduced and reduction of the torque for carrying out 
revolution actuation of the fan further can be aimed at. If it puts in another way, the power 
consumption of a motor 7 can be reduced. 

[0026] Next, detailed explanation of the part is omitted by ****** which gives the same sign to 
the part which does so the same operation as the gestalt of operation mentioned above with the 
gestalt of the operation explained below although the gestalt of other operations of this invention 
is explained, and a different point from the gestalt of the 1st operation mentioned above is 
mainly explained. The gestalt of the 2nd operation shown in drawing 5 forms the protruding line 
formed in the suction surface 21 formed in a wing 13 on the radii on the basis of the radii core 
m. Also in the gestalt of this 2nd operation, the same effectiveness as the gestalt of operation 
mentioned above can be done so. 

[0027] With the gestalt of the 3rd operation shown in drawing 6 , it applies to upper bed 13b from 
soffit 13a of a wing 13, and the heights 27 of ****** form the vertical trains E1 and E2 and 
E3 .... in 13d side of trailing edges from first transition 13c, and heights 27 are in the location of 
each trains E1 and E2 and E3 shifted in the direction of angular distance H of a wing 13. 
Moreover, heights 27 are formed in the field of the width of face W of a up to middle [ in the 
height direction from soffit 13a of a wing 13 to upper bed 13b ]. This width of face W is desirable 
from being the field which the flow of a wind produces [ 50 - 70% of field of the whole width of 
face of a soffit to a wing ] substantially. By arranging much heights 27 to ******, exfoliation of 
airstream is prevented still more effectively. 

[0028] The gestalt of the 4th operation shown in drawing 7 shows the example which arranged 
heights 27 in the shape of a grid, the gestalt of this 4th operation — 13d of trailing edges from 
first transition 13c of a wing — applying — height h of heights 27 — Trains E1, E2, and E — it is 
gradually made high for every three. While being able to acquire the same effectiveness as the 
gestalt of operation mentioned above also in the gestalt of this 4th operation, formation of 
disturbance is made active in a suction surface 21, and exfoliation of airstream is prevented still 
more effectively. 

[0029] the gestalt of the 5th operation shown in drawing 8 — heights 27 — Lines F1 , F2, and F - 

- every three — height h — smallness, size, and smallness — as — it can be made to be able to 
change and the same effectiveness as the gestalt of the 4th operation mentioned above can be 
acquired. 

[0030] In addition, change of height may be formed in height which forms a sign (sin) curve with 
the gestalt of operation shown in drawing 7 and drawing 8 . 

[0031] Although a protruding line 25 is formed in a wing 13 and the direction which intersects 
perpendicularly to the vector v of the wind which flows between 13 with the gestalt of the 6th 
operation shown in drawing 9 , since Vector v inclines to a wing 13, the example which made it 
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correspond to this vector and made the protruding line 25 incline is shown. 
[0032] With the gestalt of the 7th operation shown in drawing 10 , while forming a protruding line 
25 in a wing 13, the example in which heights 31 were formed also on the front face of the cone 
section 1 1 is shown. With the gestalt of this 6th operation, since the wind which flows the cone 
section 1 1 can control the exfoliation from a cone front face and can pass along a cone front 
face, the flow of a wind [ / near the soffit 13a of a wing 13 ] can be secured, and passage 
reservation of a wind can be raised further. Therefore, a fan efficiency can be raised. 
[0033] Invention is variously deformable in the range which is not limited to the example 
mentioned above and does not deviate from the summary of this invention. 
[0034] For example, although the gestalt of operation mentioned above explained the example 
which forms convexes 25 and 27 in a suction surface 21, the same effectiveness can be done so 
even if it is not only this but a depression. 

[0035] Moreover, although the blower 1 was explained to the example as a centrifugal fan, even if 
it is not only this but a turbo fan, and a radial fan, the same effectiveness as ** can be acquired. 
Here, a turbo fan means what has the exit angle (include angle of a tangent [ in / on the 
direction of outside a path, and / the extension direction of a wing ], and the tangent of a fan 
body to accomplish) of the wing in the flow direction of a wind smaller than 90 degrees, and a 
radial fan says that whose exit angle is 90 degrees. In addition, with the gestalt of operation 
mentioned above, since the exit angle G is larger than 90 degrees, generally it is called a 
multiblade fan. 
[0036] 

[Effect of the Invention] If air flows between ****** wings according to invention according to 
claim 1 , although it is going to become a suction surface and airstream tends to exfoliate from a 
suction surface, according to the convex or depression formed in the suction surface, 
disturbance arises with air flow, and the wing side of the downstream of a hand of cut controls 
that air flow exfoliates from a suction surface, and can reduce the noise. Moreover, since 
exfoliation of the airstream in a suction surface is controlled, while a fan efficiency improves, 
pressure loss decreases and driving torque can be reduced further. 

[0037] According to invention according to claim 2, while doing so effectiveness according to 
claim 1, by forming a convex or depression plurality in the air flow direction between wings, the 
noise can be reduced still more effectively and, similarly, improvement in a fan efficiency, 
reduction of pressure loss, and reduction of driving torque can be aimed at more to validity. 
[0038] According to invention according to claim 3, while doing so effectiveness according to 
claim 1 or 2, a protruding line or by denting and considering as **, a convex or a depression can 
be formed easily and manufacture is easy at the time of manufacture of a fan. 
[0039] Since according to invention according to claim 4 top paddle irregularity is arranged in the 
shape of dispersion while doing so effectiveness according to claim 1 or 2, the effective 
prevention of the exfoliation of airstream can be carried out further. 

[0040] Since according to invention according to claim 5 the dimensions of the thickness 
direction of a wing differ in the convex or the depression while doing so effectiveness according 
to claim 1 to 4, formation of disturbance is made active in the suction surface of a wing, and 
effective prevention of the exfoliation of airstream is carried out further. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section of the fan body concerning the gestalt of the 1st 
operation. 

[Drawing 2] It is the top view of the fan body shown in drawing 1 . 

[Drawing 3] It is the cross-sectional view of the blower concerning the gestalt of this operation. 
[Drawing 4] It is drawing of longitudinal section of a blower shown in drawing 3 . 
[Drawing 5] It is the top view showing some fan bodies concerning the gestalt of the 2nd 
operation. 

[Drawing 6] It is drawing of longitudinal section showing some fan bodies concerning the gestalt 
of the 3rd operation. 

[Drawing 7] It is drawing of the wing concerning the gestalt of the 4th operation, and (a) is a top 
view and (b) is a sectional view. 

[Drawing 8] It is drawing of the wing concerning the gestalt of the 5th operation, and (a) is a top 
view and (b) is a sectional view. 

[Drawing 9] It is drawing of longitudinal section of the fan body concerning the gestalt of the 6th 
operation. 

[Drawing 10] It is drawing of longitudinal section of the fan body concerning the gestalt of the 
7th operation. 
[Description of Notations] 
1 Centrifugal Fan 
3 Fan Body 

7 Motor (Driving Means) 
13 Wing 

21 Aerofoil Suction Surface (Field of Downstream) 
25 Protruding Line (Convex or Depression) 
27 Heights (Convex or Depression) 
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K&irr-siiffc©^«u 3*mr^-5„ -^i/v^x i 30 

5ffl"JfCteW633mi 3©4S&P«:B. mWKDWtf&l 

f#-T & u > :?tfc© i> :/ 8 **f9:w 6 *vc t, * & „ 
[00201-SHR1 31*. 01SO12tcitJ:^c, 

7r>^3©s^rsjK?«fflur?f5)S2txr*jf3. dtt 

©igflffi£flaiffi2 1 <bU Gfl^©^ftffl ; &iEIIH2 
3iL/Tl>-S„ fiJEffl2 IB. §2(COTA"C^f7 7 

2 3 B. iHHe&faKfcW £±8fcffll©B"C*&. 
[ 0 0 2 1 ] 33*1 3©ftEffi2 1 KB, BrHrt^R^ 
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[0 03 21 U0 x.n<*mi$m<ow&vtt.. mm 1 

3{CC*2 5%JgfiE^*4 4*>«:3->a51 1 ©«C 
&Ci8P3 1 £»^l//c^£^l,fc4>©-T?&So C©S!6 
fU6©J&J8-CW. a->g[Sl 1 £iftn&®# 3- >Sl® 

#>6©iHJi»£«!flHJU 3->*B(c?s^rS£-rci^-c 
&-5©t. ggsi 3©t£&i 3 a&ffiiastt zmomti 

^SS«-r-5Ci*5-C^. ^.©^USSt^^SiciiSfeSCi 

So 

[0033] $&fh*> ±a!t/cnsfe0iiccfg^3n-r l * 

[0 034] 0H7t«. i^U/cUSS©^^*. ^Effi 
2 15CC]2 5, 2 ChK 

[0035] Jfc, 3t>C^T>iL/"r^'P'7 l^rWCUi 
"C. £-#':77>£tt. JH©^4a^[S](c*jW-5^tB©W 

□ft ^©^Wfttc&or. ^©jittD^cfcwsig 

3(,>fc©£(,»t,>. 7i?T>l>y '7>£«UOft# 5 9 OS© 

9 ogi d %^#^(D-c-^c^a7 r >i wnsfc 

[0 03 6] 

[»9I©SS!»»] »*5ll(cgB»©«9!K:«fctitf. 
^l«K:ffi«#ifen&£. IMII£^(fiI©T^fflU©^1fiffl 

web £ % o asw&wamn*» 6 imsi d j: ^ £ -r s 
*5. ftEffijc^sn/cifhS/cttmi^ic^o. ^fufin 



(4) " 2 0 0 1 - 3 2 7 9 4 

6 

CCD<k 5SL#£D. sm^ft#itEffi#>6iyj8t-r£©£ 
^©fyM^Pfij-r-scT. 7 r >$hm&fa±? z> £ £ & 
s. 

[0037] ti^ii2 icmm.o^mc^mt. mim 1 

CClBi8©8)*£^-r 5 ££&«:. ^SHKfctfS^i 

n*[Sjccej$fcwDi]^«®(*^fiS-rsc£(cj:o, ik 
10 mk<D&mRvm)) b)\>? <Di&m%£ <o wastes z c t 
[0038] M^a 3 (ctei£©«Hj(c j;n« . mum 1 

S/c«2 (CfBtg©2&**#|-r5 £ £ fc«c v A^SfcttlS 
^i-r-5C£(Cj;i3 > 7T>©M3SB$(C^(CCj*fc 

[0039] ffi&g4 (C|BtS©^Cc cfcfttf . 3H#B 1 
S/c«2(CfBtS©5ajm^-r5££t>(C. C$*H>IS£i 

^IfcSttteEg or (,>£©•?, ^^©fJSII^ig^m 

20 [0040 ] mm 5 tcie*l©W!li«:<fctttf . 1 
-4©c^-rti*HclBig©^ti* ; &#-rS££fe(c 1 OS/c 
itWMtt<s^-cmm<Dmfrl5fa<D-?-m&mte r i> £© 

[0i] ifc 1 ^«s©j&ji&k: t >#<*©$ik>tB0 

[02] 0 1 (c^f 7 7 >*#©¥fflT*5. 
[03] *3afc<WU««:3D»*»S t*p "7 ©«KB0r* 

30 So 

[04] 03(c^-r^n , 7©$fS$rH0''C<fc£„ 

[ 0 5 ] m 2 mmommic z>?r i/*&<o-u*m 
•r¥ffi0-c&s„ 

[ 0 6 ] m 3 H*S©^^iC*>^ 577 >#&©— gp?:^; 

T«J»fffi0-c*So 

[07] ^4H^©?f^fC^S^1S©0-C*O. 
(a) «¥ffl0"C$>«?. (b) WKtH0-C*So 

[ 0 8 ] m 5 uss© j^.^k: s mmom t? * o . 

(a) &ot¥®0r&«5. (b) «WiM0-C&So 
40 [09) f 6 HJ6©ff^«: ^*^> 577 >*^©*a Wrffl0 
r*So 

[010] JB73Q6©JB»{C3&»*»47 r>*f*©WBWffl 

0T*S. 
[^©SttB^] 

l m^y r > 

3 y 7 

7 (ig»3M2) 

1 3 ^tB 

2 1 SABEB (TjJSEf9J©ffi) 
50 2 5 Cj^ (OSfcliGfl*) 



(6) 



#Pfl2 0 0 1-32794 



CH7] 



[08] 




(b) 

13 



t t 1 
B1 E2E3 




(b) 



[110] 




